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Purpose: Kashin-Beck disease is an osteoarthropathy associ- 
ated with severe selenium (Se) deficiency in China. No studies 
have evaluated the role of Se in CA in Western populations. We 
report the first study of Se biomarkers in both knee and hip CA in 
blacks and whites in North Carolina. 
Methods: 940 participants in the Johnston County Osteoarthri- 
tis Project (mean age 59.8 (10.4) years; 40% black; 33% male) 
submitted toenails for Se assessment by Instrumental Neutron 
Activation Analysis; laboratory personnel were blinded to all de- 
mographic and outcome data. Radiographic knee and hip CA 
was defined as Kellgren-Lawrence grade 2-4, using fixed flex- 
ion PA knee and AP supine pelvis films, respectively. Laterality 
of knee CA was defined as none, unilateral, bilateral; and sever- 
ity as none, mild, moderate/severe. The combination of knee and 
hip CA was defined as none, knee or hip CA, both knee + hip 
CA, and the number of joints with CA was defined as 0, 1,2, 3/4. 
General linear models were used to assess associations between 
CA variables and logarithmically-transformed Se levels (InSe), 
adjusting for age, gender, race, and body mass index. Multiple 
logistic regression was used to examine increases in Se levels 
(0.1 ppm) and in tertiles of Se, adjusting for the same variables. 
Similar proportional odds models were examined for the combi- 
nation of knee and hip CA and for number of joints with CA. 
Results: Median Se levels were 0.75 ppm (geometric mean (SD) 
0.76(0.12)). Adjusted least squares means for Se were lower in 
blacks than whites, (0.71 vs 0.78, p < 0.0001), men than women 
(0.73 vs 0.76, p < 0.0001), and those with any knee CA, bilateral 
knee CA, and severe knee CA (p _< 0.05); knee and hip CA, and 
3 or 4 joints with CA (p< 0.07), compared with those with nor- 
mal x-rays. For every increase of 0.1 ppm Se, the odds of knee 
CA, bilateral knee CA, and severe knee CA were decreased by 
about 15 - 20%: adjusted OR (95% CI) were 0.85 (0.72-1.00) for 
knee CA; 0.79 (0.65-0.96) for bilateral knee CA; and 0.82 (0.69- 
0.98) for severe knee CA, and by 10% for those with knee + hip 
CA: 0.89 (0.78, 1.01) and for those with 3 or 4 CA joints: 0.90 
(0.79, 1.02). Compared with those in the lowest tertile, for those 
in the highest tertile the odds of knee CA were 0.62 (0.37-1.02); 
for bilateral knee CA 0.54 (0.31-0.97); and severe knee CA 0.56 
(0.34-0.94). Cumulative odds were 0.65 (0.45, 0.96) for both knee 
and hip CA, and 0.66 (0.46, 0.96) for increasing number of knees 
and hips with CA. 
Conclusions: Low toenail Se levels are associated with in- 
creased odds of radiographic knee CA, bilateral and severe knee 
CA, the combination of knee and hip CA, and increasing number 
of joints with CA. Low Se is a new potentially modifiable risk fac- 
tor for CA. Future studies should examine whether treatment with 
Se supplements can reduce the development and progression of 
CA. 
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Study Aims: We conducted a case-control study nested within 
a longitudinal study of normative aging to test the hypothesis 
that changes in serum proteins accompany knee and hand os- 
teoarthritis (CA), and can be detected years before the CA be- 
comes radiographically evident. 
Methods: A case-control study nested within a longitudinal nor- 
mative aging study was conducted (Fig. 1). Participants without 
significant CA on initial knee and hand x-rays obtained between 
1984 and 1991 were classified as CA cases (n=19) or no CA 
controls (n=66) by follow-up x-rays performed between 1995 and 
1998, and matched by age, sex and body mass index. Serum 
samples obtained at the time of classification and 10 years be- 
fore were applied to microarray platforms that assayed 160 pro- 
teins together with internal control standards. Proteins with mean 
signal intensities 4-fold higher than control blanks were normal- 
ized by Z-scores and compared between cases and controls us- 
ing multivariate techniques. 
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Results: Sixteen proteins implicated in matrix degradation, 
cellular activation and inflammation were associated with CA 
at both time points (Fig. 2). Four of these proteins (ma- 
trix metalloproteinase-7, interleukin-15, plasminogen activating 
inhibitor-1 and soluble vascular adhesion protein-1 were already 
differentially expressed in samples obtained 10 years earlier. Six 
additional proteins were only associated with subsequent CA de- 
velopment and not with established CA. Results of the multivari- 
ate analyses suggest that protein clusters may improve classifi- 
cation accuracy distinguishing cases from controls beyond that 
achieved using single proteins. 
Conclusions: We conclude that osteoarthritis is associated with 
changes in serum proteins implicated in matrix degradation, cel- 
lular activation and inflammation years before radiographic de- 
tection, and that the pattern of proteins predictive of future CA is 
partially different from the patterns associated with prevalent CA. 
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